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HEAT EXCHANGER 

(57)Abstract 

PURPOSE: To perform superior brazing of a brazing sheet for heat exchanger consisting of high strength Al alloy 
and excellent in corrosion resistance. 

CONSTITUTION: One side of a core material consisting essentially of. by weight 0.5-1.5% Mn. 0.5-1.5% Si. O.3-0.8% 
Cu, and the balance Al with inevitable impurities is clad with a sacrificial anode cladding material consisting of, by 
weight, 1-5% Mg and the balance Al with inevitable impurities, and further, the other side is clad with a brazing filler 
metal consisting of, by weight, 5-15% Si. 0.1-1% Cu. 0.5-8% Zn. and the balance Al with inevitable impurities, by 
which the high strength aluminum alloy brazing sheet for heat exchanger can be obtained. If necessary, selective 
components are added to the core material, the brazing filler metal, and the sacrificial anode cladding material. 
Thus, the extremely high strength brazing sheet can excellently be brazed, and also the corrosion resistance of the 
brazing isheet is extremely excellent 
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(57) CSI^] 

[^fiS] S^Ri^K:. mm.%X\ Mn: 0. 5~1. 
5%. Si:0. 5~1. 5%. Cu: 0. 3 — 0. 8% 

K-SK:, fifi%-C, Mq: 1 ~5%?r^WC/ ^SP^^Al 

ffeBtC, mm%V, Si: 5~1 5%. Cu: 0. 1 — 1 

Zn: 0. 5-8%?:^^^. m^-^AM:.^o]MT- 



1 

m^mi) mM%'C\ Mn : O. 5~1. 5%. S 
1 : 0. 5~1. b%. Cu : 0. 3-0. 8%?:^W 

<Dn^(tC. mM%X\ Si : 5~15%. Cu : 0. 1 
-1%. Zn : 0. 5~8%*^Wb. g|SP*iAl i^F 

fl : 0. 05 — 3%. Zr :0. 05~0. 25%. C 
r : 0. 05~0. 2 5%. Ti :0. 05—0. 25 
%. V:0. 0 5-0. 2 5%©iatLh?r^Wr-5i8 

0. 2—1. 5%, Si :0. 2 — 1. 5%©lSSyt 

» 2 m^-^mr i>n^m i s /c w 2 iB*g®i^55ifeSffli« 

•r. In : 0. 00 5 — 0. 0 5%, Sn :0. 05 — 
0. 2%. Pb : 0. 005 — 0. 2%. Ga : 0. 0 

0 5-0. 2%©l®JiLh«:^«-r'5sll*^l-3©l^ 

: 0. 2-2%^^Wf-Si»*^l -4©l^-mA^{C 

1 : 0. 01—0. 2%. Be :0. 000 2 — 0. 0 
0 1 5%©iaSfc«2«^^W-r-5it3R^5i2SS©l^ 

n : 0. 005-0. 1%. Sn :0. 05 — 0. 2 

%, Pb : 0. 00 5 — 0. 2%. Ga : 0. 0 05 — 

0. 2%©iMi^5:^w-r^i**ffli -eot^rnd^ 

{tmm&) 5^>t*fi£^<tL.r3 6(c. ss%-c. N 
a : 0. 005-0. 2%> K : 0. 005-0. 2 
%. Ca .0. 005-0. 2%. Sr :0. 005- 

0. 2%©isiiLh€:$iS-r-sii*^i -7©c>.-rn*^ 

CO 00 1 } 
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2 

[0 00 2] 

■C(,»S, cn^>©?>^i#-Cf*. J IS Z 3 26 3{CS 
fe^TrCi-Sxt-^iC, BA4 34 3. BA4 0 4 5iCf^^ 
10 ^tl-SAl-Si BA4004. BA40 05 

CCf^«^n^Al-Mg-Si ^©65*t*Al ^sS^SSIS 

©BtBlgi?Kta^i©F^©SS(CtB^f ^ 5 9 0 — 6 1 

[0 00 3] 

©SP^{tg*cc{42or, iS^{b©s^*5iSS-D-r*j 

20 0, W^^a^iSfc-Sitil&iC^mittWtC. Mq. Si^ 

S#t*JJ:0'^tt|!iS1vt©^S«l^±^-5.45©<D. « 
1i*t-?»5^M*^e>©Mq *ij;c/Si ©ffi;tftiifeAtcj:f3. 

cu4^<^^-c-*5D (^wt%fi^) . nmnm 

30 ^ij^l^ii'^c £•© J; ^ Ccifg^c^AISitT-r-<gffl 3 n^M 
t>fe©t:-*)S. 

[0004] 

[^H^lr^^-r^fca?)©^©] 2t:#6aj^6«C©<fc^/j: 
a):E;«tC», S^lcWtCMn, Si, Cu^^^WL, mSL 

40 (2)imi4Pime^tttc». s*fi^«:Mq?:^<8Sftnu. m-^ 

(3)5^'WCC««*W{CSi*5- 1 5%$;5». Cu iJcfc 

[0 00 5] -r^cfc^. :*:l|ISBj©iaS^Sfflil;^W 
50 HA14T;US-'>A-^^yu-i;^>yi^- Hi. Ti2(c 
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tr^o .-Em. fia%-C, Mn : 0. 5-1. 5%. 
Si : 0. 5-1. 5%. Cu: 0. 3-0. 8%^^ 
mu. S6Ccmil^J:0. Mp : 0. 05-3%. Z 
r: 0. 0 5-0. 2 5%. Cr :0. 05 — 0. 25 
%. T1 :0. 05 — 0. 25%. V:0. 05-0, 

2 5 %o 1 mi:x±i:^mL. mm^Ai t:p^vjm:^^^ 

[ 0 0 0 6 ] mm%X\ Mg : 1-5 

%^^WL. mm^^^. Mn : 0. 2-1. 5%. S 
i : 0. 2-1. 5%(DlffiS/c«2®. 

In:0. 00 5 — 0- 0 5%. Sn :0. 05 — 0. 
2%, Pb : 0. 00 5-0. 2%. Ga :0. 005 
-0. 2%CDlflJ^±«:$WL/. ^SPt&^AI *5<fcO':^oJ 

[0 00 7 ] 5 Sfi%r\ Si : 5 - 1 5 %. 
Cu : 0. 1 — 1%. Zn : 0. 5-8%?:SWL/. Wi 
StCiO. Mq : 0. 2-2%. Bi : 

0. 01—0. 2%. Be : 0. 00 02 — 0. 00 1 
5%CDlS^/c«2a. Xti/SO'. In : 0. 00 5 
0 5-0. 2%. Pb : 0. 0 
0 . 0 0 5-0. 2 %(0 1 m]cX 
0.0 0 5-0, 2%. K : 
Ca : 0. 0 0 5-0. 2%. 

2 %cD 1 mm 



[0 0 0 9 ] (.-SW) 
10 Mn : 0. 5- 1 . 5% 

Mn ti. Al-Mn^. A 1 -Mn- S i ^^ft-^Kh UT 

Mn CD^^S7&5 0 , 5%*JSr'*^<h. ^(Onmt 
:^+^X'$>K^. —15. 1. 5%?r®;^^iJnXl*:^5{g-F 

Si : 0 . 5 - 1 ■ 5 % 

Al-Mn-Si ^{t^i^^ UrtF^UiL. S/c^cp^cH 

^ur^a^r^i^-t^^o 0. 5%*j|Sr*-E>i. ^m. 

Of^±7&5^+^-C*0. ^/Co .1. 5%«:fi:l^<hiW:ft 



20 



0 5' 
: 0. 



— 0. 1 %. Sn : 0. 
0 5 — 0. 2%. Ga 
±. X«/SC>\ Na 
0. 00 5-0. 2%. 
Sr : 0. 0 0 5-0. 

[0 0 0 8] 

Mg : 0. 0 5-3%. Zr : 0. 
Cr : 0. 0 5-0. 2 5%. Ti 
V : 0. 0 5 — 0. 2 5% 
Mg «. Si i(D^WTrMq,Si<?:L/rWtBL/. C r. 

Zr. V('i. Al tit^^W^fSL{^X^m,^\n\±,^^± 

-So */c. Ti «ii:fttt^r^±$#5<Dr'. cti6^il 
!l?MK:i®tLhastjn*r^o c^a6?&5TI5R7^«r*^<*:. 

[001 1 ] {mm^msLm 

Mq : 1—5% 40 

In : 0. 0 0 5-0. 0 5%. Sn 
Pb : 0. 0 0 5-0. 2%. Ga : 0 

[00 121 {^^m 

Si : 5 — 1 5% 

Si «. Al <OWi\mJm.^i&< O. ^SB^oiSSb^?: 50 



Cu : 0. 3-0. 8% 

ccL.rW?L:fttt^r^±$if So 0. 3 %*?®r(S±iB^ 
r^t^+^^ff^nf. ^/co. 8%^Mx.siS<^>:co 

<b-rSc 

[0010] 

-0.2 5% 
0 5 — 0. 2 5% 



Si. Wd145t)^iaTTScDT\ ±iBfaffliTSo 
Mn : 0. 2-1. 5%. Si : 0. 2-1. 5% 

iix.*>x.-DTmffi;&5±f^-rSCDr-±fB45S<tTSo Si 
Mg it feces ^f*B$tcS**CCtfi;ti{Ur. M^Si 

i^So 



0. 05-0. 
. 005-0. 



2% 
2% 



»i-c*s<b. s^«o?gtB^ig^*5iS'r^. imm(D^ 

W}mm<Uho */cl 5%?:Sx.S<b. 
SCctCcJ:^. Si S<DitSD^<bfe3tfC^M«^.aS3&sj: 
^U. Si S;&5;p:s-rSil^il5litCcSEa!)14*^®T-rS 
(DT-ilBKHtTSo *fc. l^)ai(DS*-C7-l l%i 
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Cu : 0 ■ 1 -~ 1 % 

Cu «, Al-Si ^^©@tB^jag^fi£TS-a-S/ci* 
tceis*n-rs. 0. 1 %*ii©^«fi-ctt-e©5^{*:i^+ 

Zn : 0. 5-8% 

Zn Cu<ti4>{C. ^-^M^Stii^SS^rlgT^-tt 10 
Bi : 0. 0 1—0. 2%. Be : 0. 



[0013} Mq : 0. 2-2% 
0002~0. 0015% 



:e;« tc« at ?> ©r-±ffiffiH t -r -6. 

[0014] 



In : 0. 005 — 0. 1%, Sn . 0. 05-0. 2% 
Pb : 0. 005 — 0. 2%. Ga : 0. 005 — 0. 2% 



Na : 0. 0 0 5-0. 2%. K : 0. 

Ca : 0. 0 0 5-0. 2%. S r : 0 

[0015] 

m&mm&f^. ffefficca3{c^-r-5 5«^^n-eni 0 

i'i^-h^fifc, C©:?"U-i^>i'S^- H (5 0mm 
X2 5mm) ^-^ti^ti. Ml iC7r;-rJ:^icWW2mm 

©J I s A 3 00 3^«2±(cSii:«cS:-c, -ewa 

^CCfiS2mm©SUS 3 0 4|g3 4rEaL 

2 <!: T?:MtCffi;^>f^ It /c, 40 
[0016] -^LX. -S'^ttct'CCMq 4:^^ Lfj:i,^-:f\^ 

'Jly ifiy- VVi-o\.^X{t \ 0-' t o r t<OM'&'^X. 

n-€'n^«©jSS-c5;»pa«^Ts^^«jS:?for. 



b < S ©"C JtiBfEH i "T -S . 



0 0 5-0. 2% 

)■ 0 0 5-0. 2% 

0"i:tl5«N o . 11 (COlit: 5 7 5 'C, J:bl51=;tN o . 1 

occout: 6 0 0'c-c5»ra©J!)nf»*?f ofcfg. 

n^'nKK 3 »E>«C5 ^ Wffi« 1 0 0 0 B$Pb^©^*pMS^ 
il. 1 P P m©Cu'* 'i'2j->^^»ab/c7j<ii 

'*>r'2i®PB^©S?ti«K (4 0-C) «C«l,r7LASI$«rS'J 

[0017] cn<=.©jaJ3E*g:SI»*4«:ij^bit. ft3&^6 

ifmo. 1 0 :E;t;t7!)5^gl5e!){c?§@S bfc)^c&6 ^ 55^:2; 

[0018] 
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No. 


Z U }^ Al ^ ± (ES%) 


Mn 


Si 


Cu 


Mg 


Zr 


Cr 


Ti 


V 


1 


1.39 


0.5 8 


0, 33 


2. 1 9 










2 


0. 9 2 


1.02 


0. 60 




0. 1 9 


0. 1 1 


0. 07 




3 


0.6 6 


1. 39 


0. 75 


0. 4 5 


0. 00 


0, 2 0 


0. 2 1 


0. 1 4 



[0019] *10* [^2 ] 



N'o. 




Mg 


Mn 


Si 


In 


Sn 


Pb 


Ga 


IE 
it 


A 


]. 08 














B 


2. 1 5 




1. 44 










C 


3. 00 


0. 25 












D 


4. 08 


K 39 


0. 2 5 










E 


4.9 0 














F 


3. 1 5 




0. 90 


0.03 5 








G 


3. 1 1 


]. 05 






0. 1 7 0 


0. 1 3 




H 


2.7 7 


0. 9 2 


I. 1 1 


0. 0 1 2 


0. 07 




0. 1 2 


tt 


I 


0,9 5 


0. 1 5 












J 


5. 1 2 


1. 03 
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-co 
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0.091 


1 


1 


1 


Ca 
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0.101 
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1 


1 


LO 

CO 

«=> 


1 
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1 


I 


cz> 
cr> 
o 

c:5 


1 


1 


1 


0.069 


1 






1 




a 0D7 


0.141 


1 


1 


I 


0. 077 


1 


1 


Ga 


1 


1 


1 


CO 


1 


1 


1 


OO 

oo 

c=> 

o> 


I 


1 


JO 

Ou 


1 


0.121 


1 


1 


1 


1 


CO 

<=> 

c3 


0.145 


1 


1 


c 


, 


1 


1 


0.151 


f 


0.121 


1 


1 


1 


1 




1 


0. 041 


1 


t— 
<=> 

CI> 


1 


1 


1 


0. 033 


1 


1 


Be 


1 


1 




1 


1 


0. 0014 


a 0002 


0. 0010 


1 


1 




1 




1 


I 


, 


c5 


CO 

<=> 

<=3 
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1 
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oo 


cn 

C=J 
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-rr 
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CO 


r— 

<N) 
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CO 
CO 

CO 
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CO 
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CO 
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-K 






CO 


CO 
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CO 
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CO 
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mm 


^9 ft 
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A 
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1- 
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T c: 


4 U 




7 1 


5 0 
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o 

c. 






4 1 


2 3 5 


5 7 


5 I 






\^ 


o 
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r 
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^ / 


o o o 
2 3 8 


7 0 


5 0 


m 


/I 


I. J 


J 


C 


// 


4 6 


2 6 1 


5 4 


5 7 


c 

o 




o 

c. 


0 




4 U 


o c c 

2 5 5 


7 2 


5 6 




u 


J 


'X 
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c 




4 1 


2 4 9 


5 5 


5 7 




7 


G 


] 
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// 


4 4 


2 6 0 


5 3 


5 8 
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2 


a 


If 


A 7 


2 1 0 


5 4 


5 7 


it 


9 
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S 7 5 
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ft 
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10 
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6 0 0 
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2 7 6 


4 0 7 


3 1 9 
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5 7 5 
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4 2 2 


2 0 5 



[0 0 2 2] 

Cu . Zn S/c«Mp «rS;*fi£^i-r2>^'5«^^'-7 



1 :7'lx-jx>i^~>- h 2 AT ^ffi 

4 6^ 



[HI] 



